INTRODUCTION
More than ten years have passed since the mandatory reduction of legal working hours to 40 hours a week, starting with establishments that have more than 1,000 employees in Korea. Since the 1997-1998 economic crisis, the total number of working hours of Korean workers has reached 2,500 hours per year (2,512 hours in 2000 and 2,072 hours in 2015), the greatest number of working hours among OECD countries of average 1,691 hours (Ministry of Employment and Labor, 2017). In 2000, the Tripartite Commission shortened the legal working hours to a maximum of 40 hours and agreed on the basic principles of reducing working hours to gradually implement them in accordance with the type of industry and size. The purpose of introducing the 40-hour week working hours reduction is threefold. First, it was intended to improve the workers' quality of life by improving the working environment, where long working hours are prevalent. Second, it aimed to stimulate the economy by increasing the domestic consumption of new industries, such as culture, tourism, and transportation (Boll & Bublitz, 2018) . Third, it is expected that working hours reduction can create jobs to solve unemployment problems (Park, Kim, Chung, & Hisanaga, 2001 ).
Despite its expectation, studies on the reduction of working hours do not provide clear evidence to support the positive effects on employment (Kim & Lee, 2012; Rho, 2014; Pencavel, 2015) . Most of the earlier studies have shown that the reduction of working hours has a positive effect on employment (Grobler, 2005 ; Levitan & Belous, 1977; Park et al., 2001; Seifert, 1991) . Recent research has found that shortening working hours reduces the marginal profitability of firms, but increases the real wages of the workers, which in turn affects employment negatively (Hart, 2010; White & Ghobadian, 1984) . In addition, the results suggest that introduction of the system has no effect because of the offsets of the positive and negative effects of shortening the working hours on employment (Fan et al., 2017) .
To explain such mixed results, this study emphasizes that the effects of reducing working hours may depend on the characteristics of the firm, particularly its size and the degree of financial constraints. Therefore, the objective of the study is to empirically estimate the economy-wide effect of working hours reduction on employment in Korea. Furthermore, we examine that the effects of 40-hour employment differ with firm size and attempt to answer the question of why this difference occurs. Specifically, this paper explores the possibility of financial constraints, such as the access to finance, for employment in explaining such difference. This study empirically tests whether the effect of working hours reduction on employment depends on the degree of financial constraints of firms building on Garmaise's (2007) theoretical prediction, indicating that easing financial constraints helps firms to optimally substitute capital for labor, thereby decreasing employment (Garmaise, 2007 ).
LITERATURE REVIEW, THEORETICAL BACKGROUND AND HYPOTHESES
The theoretical literature argued that differences in a firm's capital procurement capacity (or financing constraints) could lead to cross-sectional differences in a firm's employment and human resources dependence (Garmaise, 2007) . It is expected that the actual increase in wages due to the 40-hour work week could decrease employment, since firms have more incentive to substitute labor for physical capital when the financial constraint is lower. As financial constraints increase, firms tend to use human capital more than physical capital (Hennessy, Levy, & Whited, 2007) . In other words, for firms that cannot acquire the capital needed for investment, it is difficult to reduce labor costs given labor productivity, such as through factory automation and advancement of Human Resource (HR) practices. Put differently, a decline in labor supply because of the introduction of a 40-hour work week is likely to lead to investment in human capital, such as in new employment, rather than in automated production systems that require large investment. Therefore, firms will continue to maintain their existing employees as firm-specific human capital becomes more im-portant, since the core production technology in a firm is highly dependent on human capital.
On the other hand, less financially constrained firms find it relatively easy to raise the capital needed for investment, so relatively expensive labor can be replaced by automated production lines, in which case there is no employment increase, rather, an incentive to replace the existing manpower with the automated production system. In addition, previous studies also suggest that the labor productivity may be improved by the concentration of labor because of the overall change in the human resource or performance management system (White, 1987; White & Ghobadian, 1984) . As such, when labor productivity increases and output per unit of time is higher than before the reduction of working hours, then the incentive to increase labor demand will be decreased, as the total output can be maintained (Raposo & van Ours, 2010; Fan et al., 2017) .
The size of the firm is closely related to its ability to raise capital. Popov (2014) shows that a large corporation is generally less financially constrained than are small and medium-sized firms (SMEs) (Popov, 2014) . In large firms, it is expected that human capital is replaced by investments in fixed assets, such as automated production systems or advancement of HR system, since financial con-straints are generally low and investment capital is relatively abundant. However, SMEs depend on human capital, because they tend to lack the investment capital; hence, new production will be made by means of new employment rather than by investments in fixed assets (Popov, 2014) . If the claim proposed by Garmaise (2007) is correct, the reduction in labor supply because of the introduction of the 40-hour work week can differ with organizational size. Specifically, large companies can substitute for reduced labor supply by the efficient use of automated production systems or new investments, but, for SMEs, capital constraints may replace labor supply, which is reduced by new employment.
The reduction of working hours in Korea was initially introduced for large enterprises. The scope of implementation was gradually expanded to SMEs. Building on the financial constraints perspective, it seems plausible that the introduction of the system may not lead to employment growth when the sampled firms are generally large corporations. In an extreme case, a company with abundant investment capital is likely to reduce investment in relatively expensive human capital and introduce an automated production system in an efficient manner. On the other hand, if the recent data on working hours reduction would include the sample of SMEs, who introduced the practice later than did large firms, it seems probable that the policy can lead to increased employment. However, it may be difficult to gauge the average effect of the scheme when conducting research involving all data, regardless of size.
As the size of the firm increases, the reduction of working hours may not have any effect on job creation, or it might have a negative effect, for the following reasons. Kim, 2010) . Therefore, the increase in real wages per hour and the extra wages for overtime will increase the cost burden, which would weaken the competitiveness of enterprises and decrease employment. Such a wage increase may worsen the labor cost burden for large enterprises with a relatively high wage level and high wage rigidity compared to that of SMEs. Therefore, corporations may not increase employment or job creation (Mellow, 1982) . Overall, this reasoning leads to the following hypotheses:
H1: The effect of reducing the working hours will depend on the size of the firm, such that the larger the firm size, the smaller the effect of working hours reduction on employment.
H2: The effect of reducing the working hours will depend on the degree of financial constraints, such that the greater the financial constraint, the greater the effect of working hours reduction on employment.
METHODS
This study conducted an empirical analysis using the TS2000, collected by the Korea Listed Companies Association. The TS2000 database provides financial statements, stock index information and employment related information of all publicly traded companies in Korea. The TS2000 are subject to less attrition bias or mismeasurement errors, since they are publicly verified through external audits with legal obligations
As noted above, we examine differences in the timing of implementing the working hours reduction in terms of establishment size. In Korea, the introduction time to implement the 40-hour work week differs with the size of the enterprise, as specified in Table 1 . Therefore, it provides a 'natural experimental' setting to analyze how the employment effect of the reduction of working hours depends on the size of the enterprise. Moreover, this study attempts to analyze short-term and mid-term effects by using a window of 11 years covering five years before and five years after the implementation of the working hours reduction. It is noteworthy that the event window used for analysis is different for each firm size (MacKinlay, 1997). For example, in 2012, companies with the size of 1,000 or more, companies with 300-999, firms with 100-299, but not including 50-99 and companies with 20-50 are included in the sample. This method has the effect of including companies of similar size in the difference-in-difference (DID) method and controlling the employment change over the same period (Papke & Wooldridge, 2008) .
The dependent variable of this study is the ln (total number of employees) in the year t of firm i (Rho, 2014) . In the case of independent variables, the reduction in working hours for each company was introduced based on the effective year of the legislation. In addition, to verify the difference in the employment effect of the reduction of working hours by the size of enterprises (SMEs vs. large corporations), it is necessary to create dummy variables for the companies with less than 300 employees (SMEs).
Another independent variable for testing Hypothesis 2 is a firm's degree of financial constraints, measured by the Kaplan-Zingales index (KZ index, hereafter), the most frequently used measurement of financial constraints constructed by Kaplan and Zingales (1997) . The KZ index finds a significant sensitivity of investment to cash flow (Hadlock & Pierce, 2010) . It uses an ordered logit model to estimate the degree of financial constraints in terms of five readily available accounting variables such as cash flow, market value, debt, dividends, and cash holdings, each scaled by total assets. A higher index value suggests that a firm is more constrained.
Yearly dummy variables were included to control the year effect to control time. In the case of companies included in the sample, there is a data window for 11 years, including a total of 11 years, five years before and after the statutory fiscal year. For example, if the firms are larger with more than 1,000 employees, the deadline for shortening the working hours is July 1, 2004, and these companies have data windows from 1999 to 2009 in the sample. Therefore, the total years of data included in the sample is up to 1999 (first introduction date 2004 -5 years) and 2013 (last introduction date 2008 + 5 years). In addition, we included industry dummies to control for the possibility that pattern of employment differs depending on the type of industry. Lastly, we controlled labor costs per person t-1 and last year's t-1 business assets, The estimation model of this study is as follows: 
In the equation (1), it is assumed that the coefficients of all control variables except for the crossproduct term are the same regardless of the size of the firm. These assumptions are inconsistent with the hypothesis that large firms are more dependent on physical capital than SMEs. To avoid statistical bias due to misspecification errors that may arise from such simple assumptions, firm fixed 
The estimation model of equation (2) has the advantage of reducing the unobserved heterogeneity bias since the coefficients of the control variables may differ, as well as the inability to consider the characteristics of the company that might not be measured in regression analysis (Papke & Wooldridge, 2008) . Lastly, the standard error of all regression coefficients can be large due to potential serial correlation, and if not corrected, the standard error may be biased downward and the t-value may be larger than actual. Therefore, the firm-level clustering robust standard error was used to control for (Petersen, 2009 ).
RESULTS
Descriptive statistics are presented in Table 2 . Table 3 shows the results of panel regression. First, the column (1) of Table 3 is the result of controlling the group fixed effect of the five groups designated by size of company in the law and estimating the employment effect. In equation (1) above, we control the year-fixed effect, industry-fixed effect, and the interaction of two at a specific time. Results show that the coefficient for the implementation period of the shortened working hours is 0.037, implying that employment increased 3.7% due to the reduction of working hours. In the column (2) of Table 3 , we estimated the firm-fixed effect model considering firm heterogeneity. As presented in (2) , the coefficient of working hour reduction is 0.035, which is slightly lower than the coefficient of estimation in (1), indicating increased employment by 3.5%. In other words, the analysis of the average effect of reducing working time on employment for all listed companies in Korea showed employment increase of about 3.5%.
Column (3) of Table 3 presents the result of the hypothesis that the effect of reducing the working hours can vary by the size of the firm. Building on the equation (2), we included the interaction between the dummy variable of the SMEs (fewer than 300 employees) and working hours reduction dummy variable. It finds that the employment effect of the reduction of working hours was larger in the SMEs than in the large enterprises. On the other hand, when the interaction term between working hours and SMEs is included, the estimated coefficient is no longer statistically significant, indicating little employment effect in larger enterprises.
The columns (4) and (5) in Table 3 are the results of robustness check on the result of the column (3), which shows the difference in employment effect by the firm size. Column (4) presents the result for large firms, while column (5) shows the results of using a sample of small firms, defined as the firms with fewer than 300 employees. As a result, in the case of large enterprises, the effect or working hours reduction on employment was found to be negligible in larger firms, whereas the legal implementation of the working hour reduction seemed to increase employment by 4%. Moreover, compared to the results of (2), which show the average effect of listed companies, SMEs seem to have led to a total effect of 3.5% increase in employment. To explain why the effect of working hours reduction on employment can be different depending on the size of the firm, we explore one possibility that financial constraints may play an important role in explaining the source of difference. Column (6) shows the results of the degree of firm's financial constraints in moderating the relationship between working hours reduction and employment change. We include the KJ index and the interaction term between KJ index and working hours reduction. It shows that the coefficient of interaction term is significantly positive
indicating that the em-ployment effect of the reduction of working hours was larger in highly financially constrained firms than in less financially constrained firms.
In sum, the results show that the effect of reducing the working hours can be different depending on the size of the firm. Specifically, the Hypothesis 1 is supported indicating that SMEs have a greater employment effect on the reduction of working hours. Likewise, the effect of working hours reduction on employment is greater in more financially constrained firms, which supports Hypothesis 2. 
DISCUSSION AND CONCLUSION
In this study, the purpose of the working hours reduction, which was intended to increase employment by reducing working hours, appears to have had a positive effect in Korea. However, the results find that the effect of reducing the working hours is different depending on the size of the firm. Specifically, SMEs have a greater employment effect on the reduction of working hours, whereas there is no employment increase in larger corporations. Moreover, the effect of working hours reduction on employment is much higher in more financially constrained firms.
The results of this study are consistent with Garmaise's (2007) claim of financial constraint status. Specifically, the financial constraints of large corporations are relatively low, it is likely that the recruitment of new workers is relatively easy, and the dependence on human capital with the core skills required for production is relatively low (Garmaise, 2007; Bayar et al., 2017) . In other words, it seems probable that the increase in productivity allowed by the substitution of capital for labor is likely. In addition, the improvement of Human Resources (HR) and Labor Relations (LR) systems can lead to replace labor supply or additional employment since the new legislation of working hours reduction tends to increase incentives for larger firms or less financially constrained firms to replace the existing highly skilled worker with the low-cost new worker through the automation or improvement of HR/LR system. On the other hand, SMEs are relatively financially constrained, which makes it difficult to cut costs by means of workforce automation. Put differently, SMEs or financially constrained firms are not easily replacing capital for labor, since the core technology of production is highly dependent on human capital.
This study also has the following practical and policy implications, particularly in terms of HR management policies in dealing with working hours reduction practices. First, the results indicate that the introduction of working hours reduction have little effect on employment in large corporations. This is particularly problematic, given that most of the government's attention and efforts to increase the effectiveness of reducing working hours in large corporations. Part of the reason may be that large companies could be less burdensome than SMEs in terms of costs associated with working hour reduction, and, therefore, reducing working hours is more beneficial to large corporations than SMEs. It seems plausible that there will be a virtuous cycle in which new employment opportunities will be boosted by improved performance. However, unlike such an expectation, the results of this study show that there is little employment effect in large corporations.
On the other hand, SMEs showed a much larger effect than expected, leading to an overall employment impact in the Korean economy while increasing the burden on total labor costs simultaneously. In a sensitivity analysis, the effect on the total labor cost of the company caused by shortening the working time differs according to the size of the firm, as in the case of the employment effect. Specifically, the labor cost of the SMEs is larger than that of the large enterprises. When we compare the above results with the results of the employment effect, the employment of the large enterprises has not been increased, and, therefore, the effect on the total labor cost is little, but the labor cost of SMEs increases with the increase in employment.
Furthermore, if the working hours are reduced, the biggest concern might be the effect of the labor cost on productivity. In practice, it is difficult to reduce wages simply due to shortening of working hours by labor law (Lee et al., 2007; Blyton et al., 2017) . To improve competitiveness by improving employee productivity, it is suggested that firms should make substantial efforts to improve the performance management system by having flexible working hours and a flexible working system, and by trying to improve labor culture.
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